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(54) METHOD FOR PRESERVING AND APPLYING COLD CURING COATING MATERIAL 

(57)Abstract: 

PURPOSE: To provide means effective for simplifying intricate 
stages of metering and mixing which are heretofore problems 
with a coating material to be cured at ordinary temp, and for 
shortening the time required for drying in combination by mixing 
a principal agent and a hardener. 

CONSTITUTION: This method consists of the coating material 1 
which is prepd. by previously mixing the principal material and 
the hardener, an equipment for cooling and preserving this 
coating material down to <0°C or <-5°C according to the kinds 
of functional groups and a coating machine 4 which is heat 
insulated and protected to be kept at 0°C or <-5°C. The 
reaction of the principal agent and the hardener at ordinary 
temp, is effectively prevented and the two-pack type coating 
material is handled with the ease similar to the ease for 
handling a one-pack type baking coating material. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The preservation and the method of application of a room-temperature-setting coating which are 
characterized by keeping both the component at 0 degree C or less in -5 degrees C or less and the latter after 
mixed in the former till paint in the room-temperature-setting coating which carries out bridge formation 
hardening with the combination of the resin and the poly isocyanate which have a hydroxyl group, or the 
combination of the resin which has a glycidyl group, and the resin which has an aliphatic series amino 
group. 

[Claim 2] The preservation and the method of application of a room-temperature-setting coating according 
to claim 1 which are characterized by including aliphatic series tertiary amine 200 ppm [ or more ] or an 
organic tin compound 30 ppm or more as an indispensable component in a coating component. 



[Translation done.] 
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combination of a hydroxyl group, an isocyanate radical and a GURIJIRU radical, and the aliphatic series 
amino group is especially used as suitable combination from a viewpoint of the compatibility between resin 
of base resin and a curing agent, and a bridge formation rate and the various engine performance of a 
hardening paint film. Namely, in the former, the macromolecule which has two or more hydroxyl groups is 
used for the resin which constitutes base resin. The macromolecule or oligomer which has two or more 
isocyanate radicals in a curing agent It is possible to use the macromolecule or oligomer which uses the poly 
isocyanate for the resin which uses (both are hereafter called the poly isocyanate), or constitutes base resin 
conversely, and has two or more hydroxyl groups in a curing agent. In the latter, the macromolecule which 
has two or more glycidyl groups is used for the resin which constitutes base resin. It is possible to use the 
macromolecule or oligomer which has two or more GURIJIRU radicals at a curing agent for the resin which 
constitutes base resin conversely, using the macromolecule or oligomer which has two or more aliphatic 
series amino groups in a curing agent using the macromolecule which has two or more aliphatic series 
amino groups. 

[0006] Various kinds of additive and solvents, such as various pigments besides [ which has two or more 
above-mentioned functional groups ] the resin as a macromolecule, a defoaming agent, lubricant, a pigment 
agent, and a hardening accelerator, are contained in the base resin of 2 acidity-or-alkalinity coatings which 
constitute this invention, if the process of a common coating is followed, a pigment will be first distributed 
by the distributed approach of well-known common use in the solution of resin, and an additive and a 
suitable quantity of a solvent are added and stirred after that. If a curing agent may consist of the 
macromolecule or the oligomer itself which has a functional group in the resin which constitutes base resin, 
and two or more functional groups which can react, or may contain a solvent and the additive of the amount 
of some of a hardening accelerator and follows a general process, it will stir a macromolecule or oligomer 
and a solvent, and an additive until it will be in a homogeneity condition. 

[0007] On the occasion of mixing of the base resin and the curing agent of 2 liquid type coating, the 
desirable mixing ratio is set up by the weight ratio, and it is usually considered so that the functional-group 
equivalent in base resin and the ftinctional-group equivalent in a curing agent may become almost equal. 
Therefore, although it is important to carry out weighing capacity of both to accuracy, and to mix in order to 
make base resin and a curing agent react effectively and to make bridge formation produce smoothly, this is 
a process which requires trouble and is easy to produce an activity mistake. Moreover, after mixing, in order 
that both functional group may begin crosslinking reaction with a moderate reaction rate, with progress of a 
reaction, a coating loses a fluidity and results in gelation soon. A period until it results in gelation from 
mixing can be painted, is called working life, and does not ask the class of functional group, but is a value 
with 3-10 common hours at a room temperature. That is, when dealing with 2 acidity-or-alkalinity coatings 
near the room temperature after mixing of base resin and a curing agent, preservation and paint must be 
mixed with weighing capacity on actual each time, when it must end promptly within the set working life, 
therefore working hours differ from a work site also, for example in the 2 same acidity-or-alkalinity 
coatings. Moreover, since the activity residue cannot stop crosslinking reaction, either, the reuse is 
impossible. However, even if it is after mixing of base resin and a curing agent, in the combination of -5 
degrees C or less, a glycidyl group, and the aliphatic series amino group, crosslinking reaction stops mostly 
below 0 degree C at the low temperature below a certain constant temperature, i.e., the combination of a 
hydroxyl group and an isocyanate radical. Although there is [ an activity ] 2 acidity-or-alkalinity coatings at 
an intense-cold term since generally avoids the above-mentioned phenomenon The above-mentioned 
phenomenon is used for reverse in this invention. By the cooling approach suitable after mixing of base 
resin and a curing agent In order to cool at 0 degree C or less in the case of 2 acidity-or-alkalinity coatings 
with which it consists of -5 degrees C, a glycidyl group, and an aliphatic series amino group in the case of 2 
acidity-or-alkalinity coatings which consist of combination of a hydroxyl group and an isocyanate radical 
and to stop crosslinking reaction intentionally, Also although working life is prolonged to infinity and calls 
it 2 acidity-or-alkalinity coatings after mixing, the reuse covering long duration becomes possible, and the 
complicated activity of weighing capacity or mixing is suppressed to the minimum. 

[0008] That is, it has the cooler 1 (2 of dra wing 1 ) which it is mixed beforehand, and preservation and an 
activity are presented with 2 acidity-or-alkalinity coatings which constitute this invention (1 of drawing 1 ), 
they combine base resin and a curing agent, and constitutes this invention. In addition, although all the 
approaches of well-known common use including a mere refrigerant are applied and being dealt in a cooler, 
in order to avoid freezing of the coating by too much cooling, it is not desirable to lower the temperature at - 
20 degrees C or less. Moreover, in a temperature fall process, in order to lessen the temperature distribution 
in a coating as much as possible, it is desirable to have mixers, such as an agitator (3 of drawing 1 ) and a 
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circulating pump. Although all the things of well-known common use are applied and being dealt also in the 
coater (4 of drawing 1 ) which constitutes this invention, a roll coater, a spray coater, etc. are especially 
desirable. And the thing which are depended on a coater after mixing of base resin and a curing agent and 
which is surrounded with the suitable heat insulator (5 of drawing 1 R> 1) in addition to the cooler is still 
more desirable [ a coating ] so that all may be maintained at low temperature, until it oozes or results in the 
regurgitation. 

[0009] Bridge formation hardening advances slowly under ordinary temperature as well as what depends the 
paint film after paint on the method of application of 2 usual acidity-or-alkalinity coatings. A paint film can 
be warmed by approaches, such as spraying of warm air and an exposure of an infrared lamp, bridge 
formation hardening can be promoted, and it is an approach effective in compaction of a construction 
period, and large-scale equipment is needed and the costs for the maintenance also increase. Not only in 2 
acidity-or-alkalinity coatings but generally bringing bridge formation hardening forward by addition or 
loading of a hardening accelerator is made, and it is performed convenient at all with the baking finish 
which especially bridge formation hardening takes heating. The organometallic compound which contains 
an acid inorganic [ various kinds of ] and organic, a base or tin, and titanium as a hardening accelerator is 
mentioned. Also by addition of these hardening accelerators, although the minimum temperature required 
for bridge formation hardening does not descend, it can promote remarkably the bridge formation hardening 
reaction under the same temperature. In 2 acidity-or-alkalinity coatings, since working life became short by 
addition of these hardening accelerators, the addition was not what can raise the effectiveness which is 
restricted very much to a minute amount and leads to compaction of a large construction period. 
[0010] Under preservation of 2 acidity-or-alkalinity coatings by this invention, and paint conditions, 2 
acidity-or-alkalinity coatings become comparatively usable [ the hardening accelerator of a large quantity ], 
without receiving constraint of working life, since it is maintained at the low temperature in which bridge 
formation hardening is impossible, however, by addition of a large quantity, since a hardening accelerator 
may also promote decomposition of the paint film after bridge formation hardening, the class suitable for the 
addition limits it — having — an organic base — organic tin compounds, such as aliphatic series tertiary 
amine, such as triethylamine and a trimethylamine, and a dibutyl tin JIRAU rate, and dibutyl tin diacetate, 
are desirable above all. 

[001 1] Therefore, in 2 acidity-or-alkalinity coatings which constitute this invention, it is desirable that 
aliphatic series tertiary amine 200 ppm [ or more ] or an organic tin compound 30 ppm or more is contained 
as an indispensable component for acceleration of bridge formation hardening, and it can aim at compaction 
or less [ of the bridge formation setting time / conventional ] to 1/2 by addition of these indispensable 
components in them. In addition, as for the addition to 2 acidity-or-alkalinity coatings of these hardening 
accelerators, it is desirable to carry out, after cooling to mixing of base resin and a curing agent and 
subsequent predetermined temperature is completed. 
[0012] 
[Example] 

[Example 1] (when the combination of the resin and the poly isocyanate which have a hydroxyl group is 
chosen) 

After adding and stirring xylene 19g to 41 g (a "AKURIDIKKU A-800" Dainippon Ink product, 50% of 
nonvolatile matters, hydroxyl value 50) of resin which has a hydroxyl group, 30g of titanium oxide was 
added and it distributed strongly by the glass bead mold disperses In this way, 90g of mixture after the 
completed distribution was used as base resin. lOg of mixture as for which added 3g of butyl acetate, and it 
was independently stirred and made to poly isocyanate ("Coronate EH" Japan Polyurethane product, 100% 
[ of nonvolatile matters ], 23% of NCO contents) 7g was used as the curing agent. The mixing ratio (weight 
ratio) of base resin and a curing agent is set to 9:1. After mixing 90g of base resin, and lOg of curing agents, 
after cooling to -5 degrees C with a refrigerant it to be **, the trial of following A-C was presented. 

A. Time amount until it results in gelation from working life measurement mixing was measured for every 
hour. 

B. Xylene 15g was further added to 50g of mixture of drying- time measurement base resin and a curing 
agent, and it applied with the spray coater on the aluminum plate maintained at the room temperature. 
Coverage 70 g/m2. From immediately after spreading, the fingertip described the painted surface lightly and 
time amount until the trace stops sticking was measured every 10 minutes. 

The painted surface which passed for 48 hours after <TXF FR=0001 HE=080 WI=080 LX=0200 LY=0300> 

C. xylol love test paint was rubbed with xylol impregnation gauze, having applied about 50g load, and the 
count of a round trip until exfoliation or the dissolution until it results in a substrate at a painted surface 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The coating (2 liquid type coating is called below) which mixes and paints two 
kinds of resin liquid, base resin and a curing agent, and carries out bridge formation hardening in ordinary 
temperature has been liked and used to the coated object exposed especially to a severe condition, in order 
to form the paint film excellent in a water resisting property, chemical resistance, weatherability, abrasion 
resistance, etc. the combination of the resin which has the combination or glycidyl group of the resin and the 
poly isocyanate which have a hydroxyl group, and the resin which has an aliphatic series amino group is 
chiefly adopted as a viewpoint to these base resin and the curing agent of the compatibility between resin, 
and a bridge formation rate and the various engine performance of a hardening paint film, and when 
especially the former boils weatherability and thinks as important, it is supposed that it is suitable of the 
latter when thinking chemical resistance and abrasion resistance as important much more. While it has the 
features on the above engine performance, there are also many handling-problem points resulting from 
mixing base resin and a curing agent and advancing a hardening reaction simultaneously, and this invention 
relates to the new approach for solving such a handling-problem point, and saving and painting 2 liquid type 
coating easily. 
[0002] 

[Description of the Prior Art] Although 2 liquid type coating can form the paint film of the engine 
performance which was excellent like previous statement If opposite side base resin and a curing agent are 
measured strictly, and are blended and both are not fully mixed, after mixing of the point of being difficult 
to get, base resin, and a curing agent the original engine performance Crosslinking reaction cannot be 
stopped. The activity residue Very much, since the point which cannot do a reuse and base resin, and a 
curing agent are pressed down to comparison-low molecular weight, in that the long drying time is required 
etc., paint, paint in a division site, and its management are troublesome to gelation, therefore are not 
extensively used for it now. 
[0003] 

[Problem(s) to be Solved by the Invention] It waited for the appearance of the approach of suppressing 
measuring of base resin and a curing agent, and a mixed activity to the minimum, and being able to carry out 
the reuse of the activity residue moreover, and making the drying time after paint shorten desirably 
according to the above situation. 
[0004] 

[Means for Solving the Problem] this invention person resulted in this invention in 2 liquid type coating 
paying attention to crosslinking reaction stopping practically below at the fixed temperature which has also 
been after mixing of base resin and a curing agent. The content of this invention is explained in full detail 
below. 

[0005] Hardening of the paint film of 2 liquid type coating must advance, when the molecule of a curing 
agent with comparatively small molecular weight constructs a bridge mutually in the macromolecule chain 
of the resin in base resin with molecular weight big general comparatively, and for that purpose, two or 
more functional groups required for crosslinking reaction must exist in the macromolecule which constitutes 
base resin and a curing agent. In order that these functional groups may react in the ****** ordinary 
temperature from 15 degrees C to 30 degrees C, The combination is restricted greatly. For example, a 
hydroxyl group and an isocyanate radical, The amino group, an isocyanate radical and a GURIJIRU radical, 
the aliphatic series amino group and a GURIJIRU radical, a sulfhydryl group, etc. It can mention as an 
example of the combination of the functional group which can react in ordinary temperature. Generally the 
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appears was measured. 

[0013] [Example 2] (when a hardening accelerator is added) 

The same procedure as an example 1 was followed except [ all ] having added and stirred triethylamine 0.4g 
after cooling 90g of base resin, and lOg of curing agents at mixing and -5 degrees C. 
[Example 1 of a comparison] The same procedure as an example 1 was followed except [ all ] having 
maintained at ordinary temperature as it is after mixing 90g of base resin, and lOg of curing agents. 
[Example 3] (when the combination of the resin which has a glycidyl group, and the resin which has an 
aliphatic series amino group is chosen) 

29g (the "Epicoat 1001" shell company product, weight per epoxy equivalent 475, 100% of nonvolatile 
matters) of resin which has a glycidyl group ~ the inside of 30g toluene — dissolving — a 7g xylene and 24g 
titanium oxide — in addition, it distributed strongly by the glass bead mold disperses In this way, 90g of 
mixture after the completed distribution was used as base resin. lOg of mixture as for which added 
isobutanol 3g to 7g (the "good MAIDO G-623" Tohto Kasei Co., Ltd. product, amine ** 310, 100% of 
nonvolatile matters) of resin which has an aliphatic series amino group, and it was independently stirred and 
made to it was used as the curing agent. The mixing ratio of base resin and a curing agent is set to 9: 1 . After 
mixing 90g of base resin, and lOg of curing agents, after cooling to 0 degree C with a refrigerant it to be **, 
the same trial as an example 1 was presented. 

[Example 2 of a comparison] The same procedure as an example 3 was followed except [ all ] having 
maintained at ordinary temperature as it is after mixing 90g of base resin, and lOg of curing agents. 
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[0014] 

[Effect of the Invention] Since the working life of 2 acidity-or-alkalinity coatings was substantially extended 
by adopting the preservation of 2 liquid type coating and the method of application by this invention, the 
same simple management as 1 acidity-or-alkalinity baking paint was attained, and it became clear to 
contribute to the increase in efficiency of paint greatly. Moreover, since working life was not affected but 
the drying time was shortened, it became clear that effectiveness is large also at compaction of a paint 
construction period. 



[Translation done.] 
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DRAWINGS 



[Drawing.] J 
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40 gzu&m. mtpicimicT- 5tfT*^ai©^> tib 

A~C©S^t«tLfCo 
A. bJ$B#»£ 

g^<fc o y;wkc55f T*©ufRa£ i i^nnfttcff^ l 
b. efti*mffl£ 

±9Jt«<b#J©ii^«i5 0gK:. MK+>>uyi 5g^ 
-fcTSfliLfco iM7 0g/m ! „ ^flJil^O, 

so <omr$*i oftnicMmLfco 



(4) 



ft Bfi¥ 5-1 1 1669 



C. *i/a-)l7fm§i 

[0013] (Hfi&fJ 2 ] (®{k(Sji§iJ^^i!lP Lfc« 

£) 

±91 9 0 g tfiiftffJ 1 0 g - 5 ■CfcftSKDSL 

FUXWSVO. 4 g£tt)x.Tj»f# Lit JfitfWi, i: 

[J±«HM 1 ] ±SJ9 0 g fcWkSI 1 0 g %g&&, ^£0 
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yu^;m**r-r«»K ( rxifn-h i oo u ->* 



x;W±§y,SK x#*s/S«4 7 5, 1 0 0%) 

2 9 g*3 0gOh;l/xytfK»»U 7g©+^l/> 
*5j:tf2 4 g©IHt*-*:/*Jn*.T, *7XK-XS» 

( ry.y KG- 6 2 3 J ftflSftlft 0») HA. 7 
^yfifli3 1 0, ^»fg»l 0 0%) 7gfC^77£/- 
;U3 g**PAT«ff LTT-f 1 0 gZMitmt 

[jttsfiaj 2 ) ±su 9 o g tmitm i o g %<o 

fco 





Hil 


mm2 




mm3 


mm2 




1 6 8< 


1 6 8< 


7 


1 6 8< 


1 0 




3 0 


1 0 


3 0 


2 0 


2 0 




5 0 


1 0 0< 


5 0 


6 0 


60 



[0 0 14] 

±micwvz>rztb, \mvtmm®tmm<ommK , sw 



im 1 ] *«Wo*8;Ho 



30 



1 

2 
3 
4 
5 
6 



mm 




(51) Int. ci. 1 Msuie* Jrrtsss*t F I 
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